The purpose of the undertaken study is to examine the influence of smartphones on the performance of university students in Pakistan. This paper also investigates the functions of a smartphone as exogenous predictors such as smartphone applications, multimedia messaging service (MMS), short message service (SMS), warp-speed processing, and entertainment on the academic performance of a student. This paper also addresses the impact of electronic word of mouth (eWOM) and attitude as mediating variables between exogenous and endogenous variables. Finally, we incorporated technology and addiction as moderating variables between independent variables and the outcome variable to measure the influence of moderating variables. We have taken 684 responses from seven universities in Pakistan and employed the SEM-based multivariate approach for the analysis of the data. The findings of this paper demonstrate that smartphone functions have a significant influence on students' academic performance, and moderating and mediating variables also have a significant influence on exogenous and endogenous variables. The practical implications have provided a guideline for university teachers, parents, and decision-makers of how a smartphone could be used to improve student academic performance inside and outside university campuses.
Introduction
The rising upsurge in the use of cellphones has paved the way for the 'mobile revolution' whereby smartphones hold a center point in a consumer's life as they spend significant time using them. This proximity with smartphones supersedes time spent and relations with all other portable electronic devices. Consumers fear that smartphones have become indispensable as they are constantly hooked to their gadgets not only for online activities but also for monitoring and controlling a plethora of their daily activities. As per the statistics shared by Deloitte in the Global Mobile Consumer Survey, the US edition [1] , mobile phone penetration in the US alone is 85% among the baby boomers and about 90% among the millennial. The proliferated use of smartphones poses new challenges for higher education institutes along with the detrimental effects these devices have on the overall academic performance of Sustainability 2020, 12, 439; doi:10.3390/su12010439 www.mdpi.com/journal/sustainability Sustainability 2020, 12, 439 2 of 28 university students [2] . Moreover, this 24/7 'online connectivity' phenomenon is increasingly becoming a source of distraction and distress among the younger population as lower exam scores were found, which was correlated to the excessive use of portable devices such as cell phones [3, 4] . Smartphones have become a popular medium of social as well as academic connection. Proponents of smartphone usage in higher education institutes assert that students communicate with each other through their cellphones to exchange notes, lectures, and assignments and for productive academic discussions [5] . Prolific literature is available that empirically proves the negative impact of excessive smartphone usage on student academic performance in universities such as Mendoza et al. [6] , Giunchiglia et al. [7] , Duke and Montag [8], Yang et al. [9] , Nayak [10] , and Ali et al. [11] . According to Han and Yi [4] , Kibona and Mgaya [12] , and Froese et al. [13] , the high level of addiction to the smartphone negatively influences the student's academic performance. Thus, this level of addiction causes several concerns on whether the usage of smartphone elevates or deteriorates student academic performance. Several research studies have been carried out on new digital technologies and smartphone applications that enhance the effectiveness of the overall learning prospects of higher education institutions. These research studies demonstrate that smartphone applications and digital technologies have enhanced the teaching and learning capabilities of teachers and students [14] [15] [16] [17] [18] . On the other hand, several studies have advocated the positive influence of smartphone applications and new technologies on the academic performance of university students [19] [20] [21] [22] [23] [24] [25] [26] . Thus, there is no conclusive evidence that the smartphone has really increased or decreased student academic performance, therefore, there is a dire need to reexamine the impact of the smartphone on the academic performance of university students. Hence, the undertaken study was carried out to investigate university students' academic performance with the maximum functions of a smartphone.
Hence, keeping the view of these effects of the smartphone on the daily lives of university students, this study is an attempt to ascertain an association amid students' academic performance in universities, and smartphone usage among university students in Pakistan. The significance of the undertaken study lies in several factors. Through empirical evidence, the authors investigate the functions of a smartphone as exogenous predictors such as smartphone applications, multimedia messaging service (MMS), and short message service (SMS), warp-speed processing, and entertainment on academic performance of a student. At the same time, this paper also addresses the impact of electronic word of mouth (eWOM) and attitude as mediating variables between exogenous and endogenous variables in a relationship between functions of a smartphone and student academic performance. The study also evaluates the impact of technology and addiction as a moderator between the functions of smartphone and student performance. We used the SEM-based multivariate approach in which we employed exploratory factor analysis, confirmatory factor analysis, and conditional process modeling. Thus, this kind of detailed study is carried out for the first time in Pakistan regarding smartphone usage amongst university students which provides new dimensions to future researchers, parents, teachers, smartphone marketers, and policymakers to comprehend the real issues and come up with corrective strategies to channelize the best use of a smartphone.
The rest of the paper is organized as follows. Section 2 discusses the relevant previous literature, Section 3 elaborates the Material and Methods, Section 4 contains results and findings of the undertaken study, Section 5 deals with the discussion, and Section 6 comprises the conclusion followed by the theoretical and managerial implication of the undertaken study.
Review of Previous Literature
Mendoza et al. [6] conducted an interesting experiment where participants were divided into two groups and attended a short lecture under different cellphone conditions (with/without smartphones). In this paper, the authors suggested that excessive use of smartphones is a cause of distraction and hampers learning during classroom lectures. The groups that were allowed to keep their smartphones kept on receiving distracting messages. Their attention span was much shorter as compared to the group without access to smartphones. The findings of the study establish the causality between Sustainability 2020, 12, 439 3 of 28 technology and learning and also suggest that the academic performance of students can be made more effective by limiting the use of technology during class lectures.
Giunchiglia et al. [7] monitored the students' time, which was spent on social media using their smartphones and its effect on student academic performance in universities. The respondents were encouraged to maintain a logbook to keep track of their interaction with smartphones and the usage of social media. The finding of the study suggested that excessive use of smartphones led to 'addictiveness' that negatively influenced student academic performance in universities. In a similar research study, Duke and Montag [8] studied the impact of smartphone addiction in the context of overall smartness, wellbeing, and productivity of the millennial. They established a link between the work-related usage of smartphones and self-rated productivity. It was found that too much use of smartphones causes 'techno stress' which impacts mental health and ultimately leads to declined work-related performance.
Yang et al. [9] explored the 'problematic use of smartphones' (PSU) among university students in China. The authors studied the association amid PSU, academic procrastination, and academic anxiety. The findings of the study proposed an affirmative relation amid PSU, academic anxiety, and deferment. The authors also suggested that students could control the excessive use of smartphones through exercising self-regulation. Nayak [10] studied the influence of smartphones on student academic performance in universities of India. The author focused on gender differences and found that although female students used more smartphones as compared to their male counterparts, the males neglected their work, felt anxious, and had less self-control due to smartphone addiction and consequently fared poorly in their studies as compared to female students.
According to Jacobsen and Forste [27] , smartphone usage created the negative impact of texting and calling on a self-reported Grade Point Average (GPA) for university students' academic performance in the case of the United States. On the contrary, Hong et al. [28] concluded the positive association between calling and texting on academic performance in perspective of Taiwan's female university students. In the same vein, Lepp et al. [29] demonstrated that students who use fewer smartphones show better academic performance than those who use more smartphones. Similarly, Wood et al. [30] , Rosen et al. [31] , Kirschner and Karpinski [32] , Karpinski et al. [33] , and Junco [34] demonstrated the negative association amid the use of a smartphone and student academic performance in universities. Several research studies have been carried out on new digital technologies and smartphone applications that enhance the effectiveness of the overall learning prospects of higher education institutions. These research studies demonstrate that smartphone applications and digital technologies have enhanced the teaching and learning capabilities of teachers and students [14] [15] [16] [17] [18] .
García-Martínez et al. [14] took a detailed systemic review of 16 research studies, which were published in the Web of Science and Scopus journals. They reviewed these papers and concluded that in general, smartphone applications have a positive influence on the learning capacities of university students. Similarly, several research studies have advocated the positive influence of smartphone applications and new technologies on the academic performance of university students [19] [20] [21] [22] [23] [24] [25] [26] . However, few research studies have concluded a negative influence of smartphone usage that hampers the academic performance of university students such as Ali et al. [11] , Mendoza et al. [6] , Giunchiglia et al. [7] , Duke and Montag [8], Yang et al. [9] , and Nayak [10] . According to Han and Yi [4] , Kibona and Mgaya [12] , and Froese et al. [13] , the high level of addiction to the smartphone negatively influences student academic performance.
Thus, based on the previous literature, it is occluded that there are inconclusive results regarding smartphone use and student academic performance in universities, therefore, there is a strong need to investigate this relationship with more variables and with greater scope. Hence, keeping a view of these effects of the smartphone on student academic performance in universities, this study is an attempt to ascertain an association between student academic performance in universities and smartphone usage in Pakistan. According to Ahmed et al. [35] , recent statistics exhibited that 60% of the Pakistani population comprises of youth who are heavy users of smartphones, henceforth this study primarily Sustainability 2020, 12, 439 4 of 28 focuses on university students. In this scenario, the importance of the undertaken study has more practical implications in the perspective of student academic performance in Pakistani universities.
Conceptual Framework and Hypotheses Formation

Direct Hypothesized Relationship
A framework of relationship is developed to understand the direct hypothesized relationship between the exogenous variables such as multimedia messaging service (MMS), short message service (SMS), mobile applications, warp-speed processing (WSP), and entertainment on student academic performance in universities.
Multimedia Messaging Service (MMS) and Student Performance
Multimedia messaging service is an advanced version of text messages whereby the sender can send audio, video, images, clips, or any multimedia content through cellphones in addition to the text messages. Numerous research studies have been carried out on the influence of MMS on student academic performance [18, 31, 34] . Junco [34] asserted that students who frequently share videos and pictures through text messaging during class lectures face learning difficulties, hampering performance. Wood et al. [30] and Rosen et al. [31] asserted that technology induces interruptions in memory recall due to the continuous infiltration of MMS during lectures. Authors proposed that such messages, if used with high-frequency, cause interruptions in learning and thus, directly impact academic learning. Multimedia messaging service empowered students and consumers to use motion media efficiently. For this purpose, high tech smartphones and portable computers are being used for real-time information exchange which could be transferred anywhere at any minimal period [18, 36] . Thus, with the introduction of new functions of multimedia messaging service (MMS), traditional media such as newspapers, magazines, billboards, and TV have faced a real challenge, and students' performance has become very effective in their studies and real-live events [21, 25, 37] . Due to the multimedia channels, students use millions of academic websites, YouTube, and customized educational portals for their academic requirements. [38, 39] . These new multimedia messaging service (MMS) channels have also reduced the cost of educational material phenomenally for university students. It is therefore hypothesized that: Hypothesis 1. Multimedia messaging service (MMS) is positively associated with students' academic performance.
Short Message Service (SMS) and Student Performance
SMS is an abbreviation of short message service sent through cellphones or smartphones. The concept of text messages was first introduced in the 1980s, however, they became a popular medium of communication after the introduction of cellphones [19, 40, 41] . Although SMS is restricted by the amount of text, characters, and number that can be sent in one message, they are still largely used by the millennial. According to Tindell and Bohlander [2] , many students continue using text service in class while attending lectures and this multitasking affects academic learning. Rosen et al. [31] also suggested students tend to continuously check their cellphones for messages and tend to respond the moment they arrive. This distracts their mind and poses difficulty in retaining a lecture. The enormous increase of smartphone use unveiled another quick medium of communication to consumers and university students [42] [43] [44] [45] . Short message service (SMS) is the most used medium, which is more prolific than traditional media for consumers and university students [46] [47] [48] [49] . SMS is a more practical, viable, and cost-effective medium than traditional media [46] . University students use the short message service (SMS) for their day-to-day matters that are very linked with their academic performance [47] [48] [49] [50] . Moreover, the short message service (SMS) medium could be used without a time bar which makes it a more profound and useful medium for the students' academic performance [51] [52] [53] . It is therefore hypothesized that:
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Mobile Application (Mobile Apps) and Student Performance
Smartphones are equipped with different types of applications that are commonly used during in-class learning by the students. As reported by Woodcock et al. [40] , these applications are effective learning tools that enhance students' productivity and academic performance. Similarly, Kumar [54] concluded that the use of smartphone applications facilitates student learning performance and timely completion of assignments, projects, and tasks. This was also reinforced by the work of Mtega et al. [55] , who identified that smartphone apps are used to share academic resources among friends and thus, helps timely completion of their works. The mobile phone applications have brought a tremendous revolution to consumers and students in which students can go directly to the targeted and customized service [21, 24, [56] [57] [58] . Software related to smartphone applications can automatically be downloaded from host companies of smartphone manufacturers [59] . These smartphone applications are made in house or through outsourcing for the educational purposes for primary and tertiary education [59, 60] . University students can use these applications for their specific educational and entertainment purposes [60] [61] [62] . It is estimated that more than one application is used in one smartphone, and approximately 55 billion USD is spent on smartphone applications annually [61] . It is therefore hypothesized: Hypothesis 3. Mobile applications are positively associated with students' academic performance.
Warp-Speed Processing (WSP) and Student Performance
Warp-speed processing determines the speed of cellphones and helps improve the functions of smartphones. The fifth-generation era, or 5G as known commonly, will have a cogent influence on the functioning of smartphones in terms of speed, accessibility, and connectivity. As suggested by Han and Yi [4] , students using smartphone-based communication were likely to display better academic performance. Chou and Liu [63] worked on the technology-mediated virtual learning environment and its impact on students learning. The authors found that technology positively enhances student learning and performance. Warp-speed processing is imperative for rich media such as audio and video [16, 18, 22, 63, 64] . Internet speed is also paramount for download speed; the bandwidth is responsible for the higher download speed. Academic material such as videos, tutorials, software, eBooks, and other online material are dependent on the speed of the Internet [64, 65] . Thus, it is proven that the speed of processors and warp-speed processing is the most vital for the student material that is downloaded from the websites; hence, warp-speed processing is a significant factor that can enhance student academic performance [42, 61, [64] [65] [66] . It is thus hypothesized that: Hypothesis 4. Warp-speed processing (WSP) is positively associated with students' academic performance.
Entertainment and Student Performance
Smartphones are identified as a major source of entertainment for the younger generation. In recent research carried out by Giunchiglia et al. [7] , it was found that smartphones, due to their pervasiveness, damage students' career and thus, social media is negatively correlated to academic performance. Junco [34] maintained that using smartphone apps for entertainment while doing assignments or during lectures taxes the cognitive learning ability of students and thus negatively correlates with their performance [67, 68] . Social media provides enormous opportunities for entertainment for university students; social media is the connectivity between the communities [69, 70] . Thus, this connectivity can affect either side of student academic performance [70, 71] . YouTube and other video social networks are also beneficial to university students for academic performance, but again it depends on the usage of these networks [12, 42] . Movies, games, and other activities are healthy if they are used within the controlled framework; thus, teachers and parents' responsibility also plays a vital role to educate Sustainability 2020, 12, 439 6 of 28 students at their primary and younger stages [71] [72] [73] . The overall cost and benefit analysis of these media exhibited that the minuses are more dominant as compared to the pluses; hence the entertainment is the two-edged sword, which can hamper university students' academic performance [72, 73] . It is, therefore, hypothesized as follows:
Hypothesis 5. Entertainment is negatively associated with students' academic performance.
Indirect Hypothesized Relationship (Mediation)
The current study takes into account the impact of electronic word of mouth (eWOM) and attitude as mediating variables between exogenous and endogenous variables.
Electronic Word of Mouth (eWOM) as a Mediator
Interpersonal communication skills are strongly influenced by social media [74, 75] . Thus, the Electronic word of mouth (eWOM) is a kind of information exchange between receiver and sender using electronic and digital media [76, 77] . In their works, Hennig-Thurau et al. [78] identified online travel agencies, online video games, music, and video streaming, online shops, social networks, and whistleblower websites as the commonly known media for eWOM communication. The younger generation finds instant messaging (IM) highly attractive because they are closely connected to their friends and get an immediate response. Applications are gaining much popularity among young users because of their creative and novel ways to communicate with friends and colleagues through contact information exchange, photo/video sharing, one-to-many messaging, hold-to-talk voice messages, and text messaging. As mentioned in the study conducted by Nayak [10] , students who are constantly getting text messages, videos, and audios during their class lectures feel highly distracted, as there is an urgency to instantly reply. These distractions ultimately result in academic loss and poor performance. Several research studies have identified the mediating role of eWOM in making various decisions. Ellison et al. [79] , Herr et al. [80] , and Vivilaite et al. [81] found that students are connected through social media not only for entertainment, but also for academic purpose. Virtual groups are formed to identify groups of common interests and common class schedules [82, 83] . These online communities post negative and positive reviews/comments related to academic affairs [84, 85] . Yang and Mutum [86] carried out another important research study on the influence of eWOM on students' academic performance in universities and teachers' and managers' roles. The authors found that eWOM influences the perceived information quality and truthfulness, whilst prospective students select a university based on the information provided [84, 86] . It is thus hypothesized that: Hypothesis 6A. Electronic word of mouth (eWOM) is a significant and positive mediator between multimedia messaging service (MMS) and students' academic performance.
Hypothesis 6B. Electronic word of mouth (eWOM) is a significant and positive mediator between short message service (SMS) and students' academic performance.
Hypothesis 6C. Electronic word of mouth (eWOM) is a significant and positive mediator between mobile applications and students' academic performance.
Hypothesis 6D. Electronic word of mouth (eWOM) is a significant and positive mediator between warp-speed processing (WSP) and students' academic performance.
Hypothesis 6E. Electronic word of mouth (eWOM) is a significant and positive mediator between entertainment and students' academic performance.
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Attitude as a Mediator
We examined the previous literature regarding university students' usage of smartphones and their academic performance [12, 41, 42] . Students' attitude towards smartphone usage has been studied in previous literature such as [8, 41, 87] . Previous literature showed both positive and negative attitudes towards the use and student academic performance in universities regarding smartphones [12, 41, 42, 56] . Zhang and Mao [88] researched the association amid social media entertainment and student academic performance in universities. The author found that an affirmative attitude regarding social media and various digital tools of online connectivity fosters academic learning among students and thus, has a cogent influence on student academic performance in universities [87, 88] . Similarly, students with a negative attitude towards social media as a channel for academic learning found it as a source of distraction that also hampers their performance. In another study conducted on students of a healthcare institute, the authors found that attitude towards smartphone usage during lectures significantly influenced academic performance [12, 56, 89] . Various functions of a smartphone can enhance the learning process. It is therefore hypothesized: Hypothesis 7A. Attitude is a significant and positive mediator between multimedia messaging service (MMS) and students' academic performance.
Hypothesis 7B. Attitude is a significant and positive mediator between short message service (SMS) and students' academic performance.
Hypothesis 7C. Attitude is a significant and positive mediator between mobile applications and students' academic performance.
Hypothesis 7D. Attitude is a significant and positive mediator between warp-speed processing (WSP) and students' academic performance.
Hypothesis 7E. Attitude is a significant and positive mediator between entertainment and students' academic performance.
Hypothesized Moderating Relationship
The current study incorporated technology and addiction as moderating variables between independent variables and outcome variable to measure the influence of moderating variables.
Technology as a Moderator
Advancement in technology has increased the usage of smartphones by students and the general public [35] . According to Chen and Chang [90] , and Saroha and Diwan [91] , smartphone functions are experiencing drastic and swift remodeling due to the encompassing influence of telecommunication and information technologies. Drastic and swift access to data and information processing has made the smartphone more useful and advanced. Thus, this swiftness of technology has compelled organizations to adopt new and digital means of communication around the globe [92] [93] [94] [95] . Millennials are part of the digital generation where technology is deeply infused in their daily life and helps them in multitasking [34, 35] . In a previous study, it was reported that research and development (R&D) and knowledge technologies affirmatively impact student grades and intention to complete the task [96] . The proponents of using a smartphone in academic learning argue that information and communication technologies (ICT) fosters students' overall performance, however, as argued by Aljomaa et al. [97] , the impact of smartphone use and student academic performance in universities depends on how technology is introduced and handled. Several other studies also substantiated that technology is a potent moderator in the advancement and delivery system that is important for the functions of the latest smartphone tools [35, 61, 98] . It is therefore hypothesized that: Hypothesis 8A. Technology is a significant moderator between multimedia messaging service (MMS) and students' academic performance.
Hypothesis 8B. Technology is a significant moderator between short message service (SMS) and students' academic performance.
Hypothesis 8C. Technology is a significant moderator between mobile applications and students' academic performance.
Hypothesis 8D. Technology is a significant moderator between warp-speed processing (WSP) and students' academic performance.
Hypothesis 8E. Technology is a significant moderator between entertainment and students' academic performance.
Addiction as a Moderator
Although not officially diagnosed as a clinical disorder, neither its direct impact is known but a smartphone is considered to be addictive as it can interfere in our daily lives [99, 100] . The authors concluded a moderating role amid smartphone addiction, smartphone interruption, and work-related productivity. Similarly, it was found that excessive use of smartphones during studies leads to the addictive tendency among students that subconsciously negatively impacts their academic performance, daily activities, social relationships, and overall physical and mental wellbeing [10, 101] . Another study was conducted on the compulsive use of smartphones and it was demonstrated that addiction to smartphones increases mental stress and reduces concentration among students [102] [103] [104] . Smartphone addiction plays a moderating role in the association of smartphone functions, and student academic performance in universities [12, 105, 106] . It is therefore hypothesized that: Hypothesis 9A. Addiction is a significant moderator between multimedia messaging service (MMS) and students' academic performance.
Hypothesis 9B. Addiction is a significant moderator between short message service (SMS) and students' academic performance.
Hypothesis 9C. Addiction is a significant moderator between mobile applications and students' academic performance.
Hypothesis 9D. Addiction is a significant moderator between warp-speed processing (WSP) and students' academic performance.
Hypothesis 9E. Addiction is a significant moderator between entertainment and students' academic performance. Figure 1 is the depiction of the conceptual framework of the undertaken study in which we showed the impact of smartphone function on the academic performance of students. Moreover, we have also shown the influence of mediating variables and moderating variables between exogenous and endogenous variables. 
Conceptual Model of the Research Study
Material and Methods
Research Design and Selection of Measurement Scales
The research design of the undertaken study is quantitative and cross-sectional, and data was collected through a modified structured questionnaire. The items of considered variables were adapted from Han and Yi [4] , Ahmed et al. [35, 106] , Chen and Chang [90] , Mathwick et al. [39] , Çizmeci and Ercan [42] , Kumar [54] , Goldenberg et al. [84] , Zhang and Mao [88] , and Saroha and Diwan [91] , etc. We used a five-point Likert scale, and responses were collected from ten universities of Karachi, the respondents were enrolled in undergraduate, graduate, postgraduate, and professional degree programs.
Sampling Strategy and Sample Size
We employed a non-probability sampling technique i.e., the purposive technique for collecting the sample data from the selected respondents. We selected those respondents who were using smartphones, and they were well aware of the functionalities of smartphones. Initially, 800 questionnaires were floated to the respondents in which 784 responses were found corrected and completed. However, 16 responses were found incorrect or incomplete.
Statistical Techniques for Estimation
For the analysis purposes, we employed several statistical techniques including exploratory factor analysis (EFA) for the reduction and validation of the considered variables and items; we also used component factor analysis. Descriptive analysis for the basic characteristics of the constructs, further, in EFA we employed total variance extracted, Kaiser-Meyer-Olkin (KMO) and Bartlett's techniques for the suitability, adequacy, and retention of the data [12, 106, 107] . In our analysis, we also employed a confirmatory factor analysis (CFA) for the analysis of reliabilities and validities. Finally, we used the conditional process modeling for the analysis of direct and indirect (mediation and moderation) relationships between the variables [108] [109] [110] . Further elaboration and analysis of these techniques are provided in the next estimation section. 
Profile of Respondents
Material and Methods
Research Design and Selection of Measurement Scales
Sampling Strategy and Sample Size
Statistical Techniques for Estimation
For the analysis purposes, we employed several statistical techniques including exploratory factor analysis (EFA) for the reduction and validation of the considered variables and items; we also used component factor analysis. Descriptive analysis for the basic characteristics of the constructs, further, in EFA we employed total variance extracted, Kaiser-Meyer-Olkin (KMO) and Bartlett's techniques for the suitability, adequacy, and retention of the data [12, 106, 107] . In our analysis, we also employed a confirmatory factor analysis (CFA) for the analysis of reliabilities and validities. Finally, we used the conditional process modeling for the analysis of direct and indirect (mediation and moderation) relationships between the variables [108] [109] [110] . Further elaboration and analysis of these techniques are provided in the next estimation section.
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Profile of Respondents
Researchers included a sample of 784 respondents, however, the questionnaire was forwarded to 800 respondents, thus the response rate is 98.00%, and according to Hair et al. [111] , that is considered very good. Table 1 demonstrates the detailed demographic profile of respondents. 
Results
For the results and estimation, researchers employed descriptive analysis, exploratory and confirmatory factor analysis to confirm the hypothesized measured and structured models. Moreover, researchers employed conditional process analysis to ascertain hypothesized mediation, moderation, and direct association between the factors.
Descriptive Statistics
The confirmation of data normality is paramount for SEM modeling, thus, researchers employed descriptive analysis that consists of skewness, standard deviation, mean, and kurtosis [112] . For this purpose, researchers converted all the values into z-score, and then employed the descriptive analysis, which demonstrates that Kurtosis value ranges from −3 to +3, however, the values of standard deviation and skewness lie between −1.5 to +1.5 ( Table 2 ) which confirmed the normality of the sample data [113] . Table 3 demonstrated composite reliabilities and Cronbach's alpha for seven factors, which showed every factor has a value greater than 0.80, which is well above the threshold value (>0.60) as suggested by Hair et al. [111] . Outcomes of Table 3 further demonstrated that all the items have factor loadings ranging between 0.70-0.90, which fulfills the criterion of discriminant validities of all the constructs [12] .
Reliabilities and Validities
For all the individual constructs, the average variance explained falls greater than 0.60, which fulfills the convergent validities of considered items and factors [114, 115] . 
Exploratory Factor Analysis-EFA
Researchers employed the EFA technique to ascertain the fitness and reduction of sample data through the validation process [115, 116] . The rotated component matrix was extracted through principal component analysis, which also authenticated the validation of items and factors of the sample data. The undertaken research consists of ten variables and 30 items in which performance of students (POS), multimedia message service (SMS), short message service (SMS), mobile applications (MAP), warp-speed processing (WSP), entertainment (ENT), electronic word of mouth (eWOM), attitude (ATT), technology (TEC), and addiction (ADD) have three constructs each. Table 4 exhibited that the factor loading of each item is more than 0.50, which confirmed and validated all items and factors, which researchers loaded for the undertaken study [106, 110, 117] . 
Kaiser Meyer Olkin (KMO) and Bartlett's Techniques
Researchers examined the appropriateness and fitness of ample data through Kaiser Meyer Olkin (KMO) analysis and Bartlett's Sphericity test. Table 5 exhibited that the KMO value is 0.811, which is equitably excellent since the values ranging from 0.70-0.79 are considered to be good, and ranging from 0.80-0.99 are considered excellent [12, 117] . Table 4 also demonstrated the results of Bartlett's Sphericity test, which showed probability is less than 0.50, i.e., 0.000, which indicated the correlation between items is cogent and adequate at a 5% significance level. 
Total Variance Explained
The cumulative percentage of variance for thirteen factors demonstrated the dispersion of the variance of these potential factors; the total value of Eigen is greater than 1, which further established the amount of variance amongst prospective factors. The cumulative variance is 87.47%, which is considered to be very good since the minimum threshold value is 50% as shown in Table 6 . Hence, based on total eigenvalue and cumulative variance, it is concluded that the data sample is considered reliable, and an SEM-based multivariate approach can be employed [12, 109] .
Anti-Image Correlation Matrix (AICM)
The outcomes of Table 7 exhibited that the diagonal of the anti-image correlation matrix (AICM) is greater than the values of 0.50, thus it is further concluded that our considered variables are suitable for the undertaken study and we can proceed for further analysis. 
Confirmatory Factor Analysis-CFA
According to Hair et al. [111] , the CFA is an appropriate and direct approach to check the measurement model, moreover, the CFA analysis examines whether data fit a hypothesized measurement model. In the considered measured model, researchers confirm the factors of the smartphone such as multimedia message service, short message service, mobile applications, warp-speed processing, entertainment, whereas, technology and addiction as moderating variables, and electronic word of mouth and attitude as mediating factors, and students' academic performance in universities as outcome variable. Researchers have incorporated thirty items of all ten factors into the confirmatory factor analysis, and fixing the sample data between unobserved and observed [12, 113] . The outcomes of Table 5 demonstrated the considered hypothesized measured model is adequate because the fit indices are within the threshold limits such as RMSEA: 0.032, GFI: 0.96, CFI: 0.97, NFI: 0.931, IFI: 0.961, PNFI: 0.679, and PCFI: 0.737.
Structural Equation Modeling-SEM
For the estimation of the purchase decision, researchers have employed structural equation modeling. Researchers have incorporated multimedia message service, short message service, mobile applications, warp-speed processing, and entertainment as independent variables, whereas, technology and addiction as moderating variables, and electronic word of mouth and attitude as mediating factors, and student academic performance in universities as an outcome variable in our considered structural model. The results of Table 8 exhibited that the fit-indices demonstrate that the entire structured model is acceptable because the fit indices are within the threshold values such as RMSEA: 0.021, GFI: 0.97, CFI: 0.98, NFI: 0.912, IFI: 0.955, PNFI: 0.725, and PCFI: 0.728. 
Hypothesized Direct Relationship
Researchers used standardized regression weights (SRW) for interpreting a direct relationship between functions of smartphones such as multimedia message service, short message service, mobile applications, warp-speed processing, entertainment, and dependent variable (performance of students). Outcomes of Table 9 exhibited that four hypotheses H1-H5 are supported (T > 2 and p < 0.05); however, the hypothesis regarding short message service (H2) is rejected. Thus, it is finally, concluded that multimedia message service, mobile applications, warp-speed processing, and entertainment have a significant impact on student academic performance in universities as the outcome variable, and short message service does not have any impact on student performance. Outcomes of individual variables signified that warp-speed processing and multimedia message service have the highest impacts of 0.8079, and 0.3547, respectively. However, mobile applications followed with the impact of 0.0860, and entertainment has a negative but significant impact i.e., −0.1414 on the academic performance of students. The results of Table 10 demonstrated the significant influence of mediating variables such as electronic word of mouth (eWOM) and attitude in an association of exogenous variables such as multimedia message service, short message service, mobile applications, warp-speed processing, entertainment, and endogenous variable i.e., academic performance of students. The results of mediation were extracted through normal theory and bootstrapping methods. Researchers formulated two sets of five hypotheses such as (H6A-H6E), and (H7A-H7E), the results of the bootstrapping method exhibited that the decision of all the hypotheses is supported (zero does not occur between BootLLCI and BootULCI) [109, 118] . Hence, it is established that eWOM and attitude have a significant mediating effect amongst exogenous variables and endogenous variable i.e., academic performance of students. The outcomes of the normal theory method demonstrated similar results and concluded the same inference because z > ±1. 96 , and corresponding probabilities are less than 0.05 in all the cases. Hence, it is finally concluded that eWOM and attitude are significant mediators, which have a significant impact amongst all the exogenous variables, and endogenous variables [12, 110] . 
Hypothesized Relationship of Moderation
Outcomes of Table 11 exhibited the moderating effects of technology and addiction in the relationship of exogenous variables such as multimedia message service, short message service, mobile applications, warp-speed processing, entertainment, and endogenous variable i.e., academic performance of students. Researchers formulated two sets of five hypotheses such as (H8A-H8E) and (H9A-H9E), and the outcomes of Table 11 demonstrated that all the hypotheses are accepted (p < 0.05). Thus, it is conclusively established that technology and addiction are the significant moderators, which have a significant impact amongst all the exogenous variables such as multimedia message service, short message service, mobile applications, warp-speed processing, entertainment, and endogenous variable. Table 11 exhibited the detailed outcomes of hypotheses (H8A-H8E) and (H9A-H9E). 
3D Graphical Representation of the Conditional Impact
Figures 2-11 exhibited the conditional visualizing impact of moderating variables (technology and addiction) between smartphone functions such as multimedia message service, short message service, mobile applications, warp-speed processing, entertainment, and endogenous variable i.e., student academic performance in universities. Figures 2-11 exhibited the graphical depiction of moderation of technology and addiction in a relationship between exogenous variables and student academic performance in universities as outcome variable. As the outcome variable changes with every reading of moderating variables, thus, this variation demonstrated a significant influence of moderators. The graphical representation is an important condition for demonstrating the influence of the moderator because the ultimate graphical evidence is the final proof of moderation [12, 109, 118] . From Figures 2-11 , the red color depicts the independent variables, however, orange color shows the impact of moderating variables, whereas, the green color demonstrates the academic performance of university students. 
Figures 2-11 exhibited the conditional visualizing impact of moderating variables (technology and addiction) between smartphone functions such as multimedia message service, short message service, mobile applications, warp-speed processing, entertainment, and endogenous variable i.e., student academic performance in universities. Figures 2-11 exhibited the graphical depiction of moderation of technology and addiction in a relationship between exogenous variables and student academic performance in universities as outcome variable. As the outcome variable changes with every reading of moderating variables, thus, this variation demonstrated a significant influence of moderators. The graphical representation is an important condition for demonstrating the influence of the moderator because the ultimate graphical evidence is the final proof of moderation [12, 109, 118] . From Figures 2-11 , the red color depicts the independent variables, however, orange color shows the impact of moderating variables, whereas, the green color demonstrates the academic performance of university students. The summary of outcomes of hypothesized direct and indirect relationship has been presented The summary of outcomes of hypothesized direct and indirect relationship has been presented in Table 12 : The summary of outcomes of hypothesized direct and indirect relationship has been presented in Table 12 : 
Discussion
The results of the undertaken study demonstrate the smartphone affirmative influence on student academic performance in universities; the previous literature also exhibited similar outcomes [25] [26] [27] [28] [29] . Outcomes also demonstrating that the multimedia media messaging (MMS) has an affirmative influence on student academic performance in universities, this also confirms the results of research studies that were carried out by Hasan et al. [15] , Dzamesi et al. [16] , Lepp et al. [29] , Rosen et al. [31] , and Junco [34] . Outcomes of the undertaken study further exhibit that smartphones' applications also exerted an affirmative influence on student academic performance in university students. These outcomes are consistent with the previous literature [40, 41, 54, 55] . Findings of this research further demonstrate that warp-speed processing also has an affirmative influence on student academic performance of university students; similarly, Han and Yi [4] , Shahibi and Aziz [23] , Boahene et al. [24] , and Chou and Liu [63] demonstrated similar outcomes. However, entertainment from the smartphone is a greater factor that hampers the university students' academic performance; previous literature also exhibited similar outcomes [7, 8, 21, 22, 34] . The outcomes of mediation exhibited that eWOM has an affirmative and cogent influence between smartphone functions on student academic performance in universities as the outcome variable [12, 42] . Previous literature also demonstrated similar results [10, 17, [76] [77] [78] [79] . The results of this research further exhibit that attitude exerts an affirmative and significant influence between functions of smartphone and university students' academic performance, which shows similar findings of previous literature [16, 42, [106] [107] [108] . Outcomes of moderation of addiction exhibit the significant influence between functions of smartphone and students' academic performance in universities as the outcome variable [8, 10, 12, 16, 18, 33] . Finally, the moderating variable such as technology plays a significant influence between functions of smartphone and university students' academic performance, previous literature also exhibited similar outcomes such as García-Martínez et al. [14] , Qi [25] , Hossain et al. [26] , Chen and Chang [90] , Saroha and Diwan [91] , Rout and Samarpita [92] , McGill and Klobas [96] , and Aljomaa et al. [97] .
Conclusions
The objective of the undertaken study is to examine the influence of smartphone usage in university students, and its impact on their academic performance. This research study is exclusive in a way that the outcomes conclude that functions of the smartphone such as smartphone applications, multimedia service message (MMS), short service message (SMS), and warp-speed processing have an affirmative impact on student academic performance in universities as the outcome variable. However, the entertainment damages students' academic performance in universities. Similarly, the mediating variables such as electronic word of mouth (eWOM) and attitude have a significant and positive influence in a relationship between smartphone functions such as smartphone applications, multimedia service message (MMS), short service message (SMS), warp-speed processing, and entertainment, and student academic performance in universities in the case of Pakistani universities. The outcomes of moderation conclude that addiction and technology play a significant role as moderator in a relationship between smartphone functions such as smartphone applications, multimedia service message (MMS), short service message (SMS), warp-speed processing, and entertainment, and student academic performance in universities as the outcome variable. Hence, in conclusion, the outcomes demonstrate that smartphones influence student academic performance in universities in several ways. The previous literature demonstrated the mix results that there is an adverse or affirmative influence of smartphones on student academic performance; however, this study shows an affirmative and vital influence of smartphones on student academic performance of Pakistani university students. Thus, the outcomes of the undertaken study are important in a way that we used diverse functions of a smartphone and then evaluated the individual influence of these functions on the students' performance. Moreover, the results are significant because besides the exogenous variables, we also incorporated attitude and eWOM as a mediator, and technology and addiction as a moderator, to evaluate the impact of functions of the smartphone on student academic performance in universities as the outcome variable. The outcomes have concluded that these mediators and moderators have a significant influence between smartphone usage and academic performance of university students. Thus, the outcomes of this research enlighten the influence of multiple factors of the smartphone, and its influence on student academic performance in universities. Hence, this research has significant theoretical and practical implications.
The Theoretical and Managerial Contribution
The undertaken research laid down the basic foundations for future researchers to advance their studies concerning the influence of smartphones on student academic performance in universities as the outcome variable. The undertaken study provides a unique conceptual framework and measuring scales for different constructs. This research will also help future research scholars to replicate the outcomes of the undertaken study to another technology-related product, which can influence student academic performance in universities as the outcome variable, moreover, the outcomes of the undertaken study also provide guidelines to teachers, parents, and policymakers on how smartphones could be used in an effective way that transforms the maximum benefits regarding the best student academic performance in universities as the outcome variable. Towards student academic performance in universities, finally, this research also gives many directions to marketers and R&D professionals of smartphone companies, the results also provide guidelines to marketers on how they can enhance the functionalities and sales of their smartphones. Marketers can use the functions of smartphones for the effective advertising of their services and products. Digital marketing is the new era of marketing, thus, the smartphone would be the best channel for the advertising of their brands. A mostly young population uses the smartphone, thus, this is an excellent opportunity to grasp this major segment of the population for optimal sales and branding.
Limitations and Areas of Future Research Studies
The undertaken research is significant in the field of smartphone functions and the student academic performance for university students. However, there are certain limitations of this research. The undertaken research is limited to certain cities and countries, for more generalized results, the sample data may be taken across countries of the region. For more robust results, data might be taken from rural and urban centers of the country. In this research, only a few mediating and moderating variables have been incorporated, thus, for future studies, several other psychological and behavioral variables might be included for more comprehensive outcomes. We used the SEM-based multivariate approach which does not address the cause and effect between the variables, therefore, in future research studies, more robust models could be employed for cause and effect investigation amongst the variables. 
